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Table 1

VALID RESULTS, INC.: Particulate Matter Emission Rate Calculation

INITIAL TIRE BURN· M5 Particulate Matter

Client: Ash Grove Cement Standard Temperature <T'I.J: 528 °Rankine

Operator: TP,MR.DT Standard Pressure (P'I.J: 29.92 nehes mercury

Plant Location: Seattle, WA Pitot Tube Coefficient (C;): 0.84 dimensionless

Source: Cement Kiln Meter Coefficient (Y.i): 0.9929 dimensionless

Control Equip; Bashouse Stack Diameter (0,): 156.0 inches

Stack Outlel Area (A.); 132.733 square feet

Symbol Units Run 1 Run 2 Run 3 <Averages>

Test Date 7/24/96 7/24/96 7124/96

Test Time hours 12:45-20:13 20:42-23:50 00:35-03:04

Kiln Feed Rate KpR tons/hour 155.0 154.0 154.0 <154.3>

Clinker Production Rate CFR Ions/hour 94.2 93.6 93.6 <93.8>

Total Emission Rate ER{t) Ibs/hour 2.78 2,54 2.19 <2.50>

Total Concentration Er(t) grains/dsd 0.00279 0.00233 0.00200 <0.00237>

Total Concentration er(t) mg/dscm 6.38 5.33 4.58 <5.43>

Total sample weight gain Tmg milligrams 23.8 21.7 18.0 <21.2>

Front Half Emission Rate ER(F) kglmegagram of clinker 0.01037 0.00753 0.00806 <0.00865>

Front Half Emission Rate ER(F) Ibsl ton of kiln feed 0.0139 0.0101 0.0108 <0.0116>

Fronl Half Emission Rate ER(f) Ibs/hour 2.16 1.56 1.67 <1.80>

Front Half Concentration Er(t) grains/dsd 0.00217 0.00143 0.00153 <0.00171>

!Front Half Concentration er(f) mg/dscm 4.96 3.27 3.51 <3.91>

Front Half weight gain FHmg milligrams 18.5 13.3 13.8 <15.2>

Corrected Sample Volume Vm(std) dsef 131.730 143.656 138.741 <138.042>

Corrected Sample Volume dscm 3.731 4.068 3.929 <3.909>
Slack Gas Flow Rate Os(std) dad/min 116,294 127,073 127,549 <123,639>

Stack Gas Flow Rate ~(Act) ad/min 174,332 180,782 184,446 <179,853>

Stack Gas Moisture Bm %/100 0.0962 0.1023 0,1076 <0.1050>

Stack Gas Velocity Vs feet/sec 21.89 22.70 23.16 <22.58>

Stack Pressure Ps inchesHg 30.11 29.95 29.93 <30.00>

Stack Temperature Ts oR 719.9 675.0 681.6 <692.2>

Stack Oxygen %02 % 9.20 9.53 9.65 <9.5>

Isokinetic Sample Rate ISOK % 102,3 102.1 98.2 <100.9>

Where:

kg/ metric ton of clinker = (lbs/ton of kiln feed)*{1.645 ton of kiln feed/ ton ofclinker)/(2.205 lbs/kg)

Ihs/ ton of kiln feed =(lba/ hour)1 (tons/ hour of kiln feed rate)

lbs/hour = (grains/ dscf)*(dsef/minute)*(60 minutes/hour)*(11b/ 7,000 grains)

grainsI dsd :: (0.001 grams/ milligram)*(15.43 grains/ gram)"(mg)/ (Vm(.fd')

milligrams!dscm = (35.31 dscf/ dscm)*(mg) I (Vm(.ld,)

dscffminute e 3600"(hour/60 minutes)"(I·Bwo)*V.*A.*T"a"P.l(T:p.1.v
acfm =V.""A."(60 sectminute)

Stack Gas Velocity (V.) is calculated on each individual test run isokinetic calculation form.
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Table 2

VALID RESULTS, INC: EPA Method 23 Toxic Equivalency Factor Calculation
(Blank Corrected)

INITIAL TIRE BURN - Method 23 - Polychlorinated Dioxins/Furans

Client:
Test Date:

Plant Location:

Source:

Recovery Date:
Analysis Date:

Ash Grove Cement

8/5/96
SeaUle, WA

Cement Kiln

Baghouse

9/18/96

Compound Run IDc Run2BC Run3BC <Average>BC Toxic I-TEFuc
Sample volume (dscm) 6.897 6.143 6.147 <6.396> Equivalency Concentration
Concentration ng/dscm ng/dscrn ng/dscm ng/dscm Factor nR/dscm
2,3,7,8·TCDD <0.00159 < 0.00212 <0.00163 <0.00178 1 < 0.001780
1,2,3,7,8-PeCDD <0.00435 < 0.00505 <0.00472 <0.00471 0.5 < 0.002355
1,2,3,4,7,8AHxCDD <0.00304 < 0.00374 <0.00325 < 0.00334 0.1 <0.000334
1,2,3,7,8,9-HxCOD <0.00290 <0.00374 <0.00325 < 0.00330 0.1 <0.000330
1,2~,4,6,7,8-HpCDD <0.00290 <0.00260 <0.00472 < 0.00341 om <0.000034
OCOO (total) <0.00478 <0.00505 < 0.00862 <0.00615 0.001 <0.000006

2,3,7,8·TCDP <0.00139 <0.00156 <0.00107 <0.00134 0.1 < 0.0001:14
2,3,4,7,S·PeCDF <0.00232 <0.00260 < 0.00189 <0.00227 0.5 < 0.001135
l,2~,7,8-PeCDF <0.00261 <0.00293 < 0.00195 <0.00250 0.05 < 0.000125
1,2,3,4,7,8-HxCDF <0.00106 < 0.00119 <0.00104 <0.00110 0.1 <0.000110
1,2,3,7,8,9-HxCOF <0.00203 <0.00228 <0.00195 <0.00209 0.1 <0.000209
l,2,3,6,7,8-HxCDF <0.00104 <0.00117 <0.00104 < 0.00108 0.1 <0.000108
2,3,4,6,7,S-HxCDF <0.00145 < 0.00163 <0.00145 < 0.00151 0.1 <0.000151
l,2,3,4,6,7,8-HpCDF <0.OD106 < 0.00119 <0.00314 < 0.00180 0.01 <0.000018
1,2,3,4,7,8,9-HpCDF <0.00075 < 0.00085 <0.00405 <0.00188 0.01 < 0.000019
OCDF (total) <0.00246 <0.00277 <0.00374 <0.00299 0.001 <0.000003

Average Blank Corrected Toxic Equivalent Concentration (THeBe) of 17 toxic dioxins and furans, < 0.006851

Average TECec of 17 toxic dioxins and furans per megagram of clinker. < 15.05

The lab results for every compound were non-detected and reported as less than the detection limit.

The average kiln feed rate during the test was 160.2 short tons per hour.

ng/megagram of clinker = (ngl d5cm)*(dscf/m)*(60 mt hf)*(1.645 tons of kiln feed I ton of clinker)

«35.31 dscfIdscm)*(160.2 tons of kiln feed/ hr)*(0.9072 metric tonsl shod ton»
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Table 3

VALID RESULTS, INC.: EPA Method 23 Toxic Equivalency Factor Calculation
(Non-Blank Corrected)

INITIAL TIRE BURN - Method 23 - Polychlorinated Dioxins/Furans

Client:

Test Date:

Plant Location:

Source:

Recovery Date:

Analysis Date:

Ash Grove Cement

8/5/%
Seattle, WA

Cement Kiln

Baghouse

9/18/96

Compound Run 1 Run 2 Run 3 <Average> Toxic I-TEF

Sample volume (dscm 6.897 6.143 6.147 <6.396> Equivalency Concentration

Concentration ng/dscm ng/dscm ng/dscm ng/dscm Factor ng/dscm

2,3,7,8-TCDD <0.00159 <0.00212 <0,00163 <0.00178 1 <0.001780

1,2,3,7,8-PeCDD <0,00435 <0.00505 <0.00472 <0.00471 0.5 < 0.002355

1,2,3,4,7,8-HxCDD <0.00304 <0.(X)374 <0.00325 <0.00334 0,1 <0.000334
1,2,3,7,8,9-HxCDD <0.00290 <0.00374 <0.00325 <0.00330 0.1 <0.000330

1.2,3,4,6,7.8-HpCDD <0.00290 <0.00260 <0,00472 <OJXJ341 0.01 <0.000034

OCDD (total) <0.00870 <0.00944 <0.00862 <0.00892 0.001 <0.000009

2,3,7,8-TCDF <0.00232 <0.00260 <0.00107 < 0,(X>200 0.1 <0.000200

2,3,4,7,8-PeCDF <0.00232 <0.00260 <0,(XJ342 <0.00278 0.5 < 0.001390

l,2,3,7,8-PeCDF <0.00261 <0.00293 <0.00374 <0.00309 0.05 <0.000155

1,2.3,4,7,8-HxCDF <0.00106 <0.00119 <0.00104 <0.00110 0.1 <0.000110
l,2.3,7,8,9~HxCDF <0.00203 <0.00228 <0.00195 <0.00209 0.1 <0.000209
1,2,3,6,7,8·HxCDF <0.00104 <0,00117 <0.00104 <0.00108 0.1 <0.000108

2,3A,6,7,8-HxCDF <0.00145 <0.00163 <0.00145 <0.00151 0.1 <O.OOm51
l,2,3,4,6,7,8-HpCDF <0.00174 <0.00195 <0.00390 <0.00253 0.01 <0.000025

1,2,3,4,7,8,9-HpCDF <0.00075 <0.00085 <0.00504 <0.00221 om <0.000022
OCDF (total) <0.00246 <0.00277 <0.00374 <0.00299 0.001 < 0.000003

Average Non-Blank Corrected Toxic Equivalent Concentration (TECNBC) of 17 toxic dioxins and furana. < Jl007215

Average TECNBCof 17 toxic dioxins and furans per megagram of clinker. < 15.85

The lab results for every compound were non-detected and reported as leas than the detection limit.

The average kiln feed rate during the test was 160.2 short tons per hour.

ng/megagram of clinker = (n&1 dscm)*(dscf/m)fr(60 m/hr)*(1.645 tons of kiln feed/ton of clinker)

«35.31 dsd/dscm)fr(l60.2 tons of kiln feed/hr)*(O.9072 metric tons/short ton»
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Table 48

VAllD RESULTS,INC.: EPA Method 23 Emission Rate Calculation

INITIAL TIRE BURN· Method 23 Semi-Volatile Organic Compounds

Client:

Operator:

Plant Location:

Source:

Control Equip:

Ash Grove Cement

TP.MR

Seattle, WA

CementKiln
Baghouse

Standard Temperature (Trt<J:

Standard Pressure (PoIJ:
Pitot Tube Coefficient (Cp):

Meter Coefficient (YJ:

Stack Diameter (D,):

Stack OUtlet Area (A,):

528
29.92

0.84

0.9929

156.0

132.733

°Rankine

inches mercury

dimensionless

dimensionless

inches
square feet

Symbol Units Run 1 Run 2 Run 3 <Averages>

Test Date 8/5/96 8/5/96 8/5/96

Test Time 12:12-18:22 21:40-02:30 04:33-10:12

Kiln Feed Rate KB tons/hr 160.3 163.0 168.0 <163.8>

Clinker Production Rate CPR tons/hr 97.4 99.1 102.1 <99.5>

Total Reported Semi-YOST

Semi-YOST Emission Rate kg/megagram of clinker 0.00187 0.00219 0.00816 <0.00407>

Semi-VOST Emission Rate lbs/ton of clinker 0.00375 0.00439 0.01632 <0.00815>

Semi-YOST Emission Rate tons/year 1.597 1.908 7.298 <3.601>

Semi-VOST Emission Rate lbs/hr 0.365 0.435 1.666 <0.822>

Weight of Reported Compounds milligrams 5.39 4.58 17.4 <9.12>

Number of All Compounds integer 108 108 108 108

Total Detected Semi-VOST

Semi-VOST Emission Rate kg/ megagram of clinker 0.00148 0.00165 0.00731 <0.00348>

Semi-VOST Emission Rate lbs/ton of clinker 0.00296 0.00330 0.01462 <0.00696>

Semi-VOST Emission Rate tons/year 1.259 1.435 6.544 <3.079>
Semi-VOST Emission Rate Ibs/hr 0.288 0.327 1.493 <0.703>

Weight of Detected Compounds milligrams 4.24 3.44 15.6 -ose-
Number of Detected Compounds integer 23 23 17 21

Corrected Sample Volume Vm(sl~) dsef 230.285 144.440 162.323 <179.016>

Corrected Sample Volume dscm 6.522 4.091 4.597 <5.070>
Stack Gas Flow Rate Q.hl~l dsd/min 118,088 104,153 117,015 <113,085>

Stack Gas Flow Rate Q.IACt! acl/min 166,129 152,032 170,031 <162,731>

Stack Gas Moisture BW 5 %/100 0.1021 0.1193 0.1134 <0.1164>

Stack Gas Velocity V, feet/sec 20.86 19.09 21.35 <2Q.43>

Stack Pressure P, inches Hg 30.20 30.04 29.84 <30.03>

Stack Temperature T, OR 613.2 681.5 678.4 <677.7>

Stack Oxygen %02 % 9.15 9.09 9.17 <9,1>

Isokinatic Sample Rate ISOK % 101.2 96.8 96.9 <98.3>

Where:

Total reported and total detected Semi-VOSTnwnbers are based upon blank corrected analytical values.

kg/metric ton of clinker = (lbs/ton of clinker) 1«0.9072 metric tonsIshort ton)*(2,205Ihl/kg»

lbs/ton of clinker = «lbs/hour)/(tons of kiln feed/hour»/(l.645 tons of kiln feed/ton of clinker)

lbs /hour - (graiml dscf)°(dscf/minute)*(60 minutes/hour)*(1Ib/1,OOO grains)

grains1dscf - (0.001 grams/milligrarn)*(15.43 grains/gram)*(mg) / (Vm{II:lJ

milligrams/dscm = (35,31 dscf/ dscm)*(mg)/ (Vm{oldJ

dscf/minute =36Q0*(hour/60 minutes)*(1-B,.,)*V,*A,*T_/P,/(T,*P..J
acfm g V:A,*(60 sec/minute)

Stack Gas Velocity (VJ is calculated on each individual test run isokinetic calculation form.
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Table 4b
VALID RESULTS, INC.: SPA Melhod 23 EDtis&ion RateCaleulalion

INITIAL TlRB BORN • Method 23 Semi-Volalile Orpnio Compound. (1 of2)
\

Ql..,t

TIl!lDale

P1....ILCI>l1l"'"
S<1Ir...
~ayDo.t..

Ash Gr""eCcmel11
8/5/96
SE8lIIQWA
ClirMliI KIln
8/13{96

AnalysisDole
A""""80Can:UodSampleVelum<!!

CaTodod S3mp1e Vdume
A"""'aeStad< Gu RaI' Rat",

9/10/96
179.016

5.07Il
11S;085

Run 1 Run 2 R\IIIH AYl!l"l!ae Averaao AY8I'e&0 A"""'60 A""",ge
Semi-Voblil.. Not Nel Not Nit ~ Ca1lpound Carp<o.intl Canpamtl

Ropried Ilop;rnd ~ ~ C<J\cm_ CcncontrallQ1 IlmIsslmRat. 1!111lS5lQ1~e

(m1~) {mI"""KflII1\l (ml..-ogJ'lln) (rnllJtlll1';UO) (mlClll/115onl CIIB/dod) lItB/h",r} (laIs/voarl
N·Ni_methv!ornIne N/A N/A N/A N/A N{A N/A N/A N/A
Aniline -c11.3 11.9 <1&0 <19.5 <2.M <1.MII-I0 <1.19Jl.m < 19SIl·03

l:lslZ-OI1<%<lOlhyllell".. < 11.3 It.3 -e18.0 <las <2.66 <1.6613-10 <1.13Jt.09 <USI!-m
Ph..,c1 < 11.3 11.3 < 22.5 <15.0 < 2.96 < 1.85IHO < 1.26B--m -e5.52IHl3
2-ClIlacd1enoi <IU 11.3 <19.0 e 115 <2.M < t.66&10 -e1.131!.Q3 <l9SB-03
1,3-Dld11ad>e,,.ane <Its 11.3 c 18.0 < 13.5 <1M < I.MB-IO < 1.13J!.l'O <U5B-m
1,4-Dlltllcrd:>enrano <11.$ 11.3 <1&0 < 13.5 <2.M < U61l-10 < 1.131!-03 < U5B-03
U-Dlltllrrdlenreno < U.3 11.3 <1&0 < 13.5 <2.M <1.Ml!-lO < 1.1311-03 < U5B-03
~.h:did 69 63.0 2169.0 <769.3> 149.76 9.351Hl9 6.HI!.Q2 2.7811-01
l:ls(2-dllCl'dSqJlql'jIJelh... <U.3 11.3 <1&0 < 19.5 -e2.66 <1.66E·lO < 1.13B-1l3 e l951l-03
2·Mithv!ph..,d '" U.3 11.3 <1&0 <13.5 <266 c 1.66&10 < 1.13J!.03 <4.95&03
HlUadlloroelhane <11.3 11.3 <1&0 < 19.5 <2.66 < 1.66&10 < 1,131W3 <195B-03
N·Nitroso-dl-n·llKl>Vlamln. <11.3 11.9 <1&0 <19.5 <2.66 < 1.661l-10 < 1.131l-m <U51l.Q3
4·Mel!W!J,1Iencl '"11.9 11.3 < 18.0 <U.S <2.66 < 1.661l-10 < 1.I31l-m < 4.958-03
Nlftd>lraeno <11.3 11.3 < 18.0 < 11S <2.66 e 1.66B-IO e 1.I3J!.03 <,u5Jl.(ll
lsqIDa'Q1o <11.3 U_3 < 18.0 < 13.5 <2.66 <1.MB-IO e 1.I31l-03 < 4,9SE-03

2-N11roP1""c:l .u.S st.3 58.0 <51.9> IQ24 6.398-10 4.lltIH13 t.901l.Q2
2,4-DimethYlph",d < 11.3 11.3 <18.0 <13.5 <2.M <U6Jl.l0 < 1.131!-03 < 4.951Hl3
l:lol2'ClII""ocll1ll<Ylmelhane < 11.3 11.3 <18.D e 13.5 <2.M <1.66E-10 -e U3E-03 < lIlSE·OS
1IoI1ZdCladtl 'JJIJ.7 332.7 176.0 <357.1> 711403 4.oIllll.QOJ 2.99I!-ll:I: tiIJH-IlI.
M·Dldlllll'~onel e 11.3 11.3 <18.0 <13.5 <2.(\/\ < 1.6611-10 < 1.131l-U3 < 4,95E-03
1,2.4-'n1d1lcodlomane < 11.3 lU <18.0 e 13.5 <2.66 < 1.66B-1ll < 1.131l-03 < 4,9S6-03

NopI'oIhal"". 2\10.9 1111.9 187.6 <219.8> U35 2.7111-09 1.841l-U:1. 8.06I!-ll:I:
f-ClIla'mnlUne <U.3 11.3 < 18.0 < 13.5 <2.66 < 1.66E-I0 < 1.13J!.()3 -e4.95&03
HlIladllOl'cl>.tladimo <11.3 11.3 < 19.0 <13..li <2.66 -e1.661l·10 . < 1.131!-m < 4.956-03
4-ClIh::e0-3--mellll'lphmd < 11.3 11.3 < 1&0 e 13.5 <2.M <1.66ll-10 <1.t31l-03 < 4.951Hl3
2-MoaIyln"""I'"I_ 40.3 2&3 33,0 <1112> 6.55 4.0911-10 2.78Il-03 1.zmoz
HlOCa<h1 lacllmo <US 22.5 <1!6.0 <27.0 <5.33 <3.33Jl..l0 < 2.261!-m e 9.901Hl3
2,"6-TrldllDlqlh"'el < 11.3 11.3 <t8.0 <13.5 <2.66 <1.661l·10 < 1.1311-03 <,u9&03
2,U-Tr1<flI<IQJh",d < 11.3 11.3 <18.0 <13.5 <2.66 < 1.66IHO <U3Em <U5E-D3
2·0ll~lhal..o <11.3 11.3 <·18.0 <13.5 <2.66 < 1.661l-10 e 1.13Jl.03 <U5E·OS
2·M_IU,", <22.5 US <36.0 <27.0 <5.33 < 3.3311·10 < 2.261!-o3 <9.90E.lJ3
AalnilllhlhYlon~ <11.3 11.3 <11l0 < 13.5 <2.66' < 1.66B-I0 <1.13E-m < 4,951l-m
Dimolh}'lphihalllle < 11.3 1t.3 < IIlO < 13.5 <2.66 < I.MB-l0 < 1.13B-03 < 195&-D3
2,6-Dinitrdc:lUlllI' < 22.5 22.5 <S6.0 <27.0 < 5.il3 < 3.33ll-10 <126E-l13 <9.9OE-D3
""",;phlhon. e 11.3 H.3 < IB.O <13.5 <2.66 <tME-I0 <1.13Jl.(ll < 19511-O3
3·NltrolmlUne < 11.3 U.3 <19.0 <13.5 <2.66 <1.66&-10 < 1.1311-03 < 4.9511-03
2,4-D1nl~ond <56.7 56.7 < 90.0 <67.8 <13.37 < 8.34&-10 < M6lHl3 < 2.488-02
D1blmduran e 11.3 U.3 <18.0 <1M <2.66' < 1.66B-1O e 1.I3Ji.03 < 4-9S&03
2,4·Dinllrdtlu.... <:as 22.5 < 36.0 <27.0 <US e 3.33E-lll .e 2:i61Hl3 < 9.90&-03
4·N!\Iqlhonc:l < 22.5 225 <36.0 <27.0 <5.33 < 133E-I0 <2.26g.@· < 9.901l-ro
MdJenrene e 11.3 11.3 < 18.0 <lB.S <2.66 < t66B-l0 c 1.131!-o3 < 4.95I!-m
I'lUm!Il9 <11.3 11.3 .c 18.0 <13.5 <2.M e 1.661l-10 < 1.1311-03 e 4,951l-03
4-01Iaqlh...yl-phenylah.. < H.3 11.3 <1&0 <13.5 <2.M < 1.66ll-lll < 1.131!-03 e 4.952-03
dh}llbenzon9 220 < 220.0 > 43.39 2.71IH19 1.8111-llZ 8.0611-llZ
m-XyI_ $I 566 ITl6 <'l9ll.7> 195..w 1.21IHlII 8.2SIl-ll:I: 3.6311-Ot
p-X}f.... 13 8.3 <10.1> 2.11 1.3211-10 8.96Il-M 3.9'lH-Il3
Styrono 2lIII 496 9320 < 3365.3> 663..77 U41l-fJl1 2.8111-Ot t:z:llltOO
H"""",\ 2,4-dImeIhyI- lID lID <80.0> 15..78 9.85IHO 6.6ll1l-03 UIII-llZ
B.nzahl.fwde 451 277 317 <S4ll.h 68.7Il U91W9 2.91i1-ll2 U7Il-lll
Ilerw:nllrll~ !'III 3111 380 <3'113> 1.!63 UOIHl9 lI.121l-01; 1.B1E-OI
ilonIme, 1.3,5-lrlmeU",I. 170 171l II1D <1'13.3> SUB 2.131!-D9 USIl-ll:I: 6,llSIl.Q:l;
s..zdu~ 160 160 180 <166.7> 32.88 2.05E-D9 t.S91l-O:Z 6.09I!.Q:l;
tlnlcnlM'n, lIIlk... 91 91 <91.0> 17.\15 1.12.ll-ll9 7.601HlJ 3.33B-ll1
Decane
1Ien_ 1,1.t-trimotllvl· 130 no 1(0 <11'1.3> 2!.29 1.II4.1Hl9 1.11E«l 4.1l6Jl.QZ

I A!&ophlllaol 99 99 100 <99.3> 1\1.59 1.2211-09 &281HB 3.ME-tl!:
Unkna.vn,alkan"
T~ tl 5,7 <8.." 1.66 1.04.I!-IO 7.lI6ll-ol a09E-lll
Ptntadora\. 1.6 U <6.0> 1.18 7.361l-11 1991H1C 2.191!-D3
HOl<lldBal" 7.3 as <5.6> 1.10 6.86&-11 4.65Jl.04 104R.m
Un1<ntwn 5.9 <5.9>
Iil.m!IIIl~ 2,4-<ilm!lhyt- 6.4 <6.4> 1.26 7.861l-1I 5.331i-04 2.il3Il-m
UnknlM'll, .k..o 6.8 U <5.5> US 6.74.R-1I l57lHl4. 2.1l:l1l-ll3
Unknown 4.0 <4.0>

S\lmd AllCanpamd. 3997 3~9.3 16117 8147.3 16ll5.7 1.00£·07 0.680 2.979

Sum d Wooed CallJ;Omds 3466 3m 15267 7515.0 148l1.3 9.Z4IHIS 0.627 2.746
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Table 4c
VALID RESULTS,INC.; EPA Method 23 Emission Rate Calculation

INITIAL TIRE BURN - Method 23 Semi- Volatile Organic Compounds (2 of 2)

Client:
Test Date:

Plant Location:
Source:
Reeove!)' Date:

Ash Grove Cement

8/5/96
Seattle, WA
Cement Kiln

8/13/96

Analysis Date:
Average Corrected Sample Volume:

Corrected Sample Volume:
Average Stack GuFlow Rate:

9/10/96
179.016
5.070

113,085

decf
dsem
dscf/m

Runl Run 2 Run3 Average Average Average Average Average

Semi-Volatiles Net Net Net Net Compound Compound Compound Compound

Reported Reported Reported Reported Concentration Concentration Emission Rate Bmiesion Rate
(microgram) (microgram) (microgram) (miuo,qram) (micg/dscm) <Ibs/dscf) (Ibe/hour) (tons / year)

DiethyJphthalate <11.3 <11.3 <18.0 <13.5 <2.66 <1.6611-10 < 1.13E-03 <4.95£-03

4-Nitroaniline <11,3 <11.3 <18.0 <: 13.5 <2,66 -e1.66&10 < 1.13E-tJ3 <4.95E-03

4,6-Dinitro-2-methvlphenol <56.7 <56.7 <90,0 <:67,8 <13.37 <8.34E-10 <:5.66E·03 <2.48E-02

n-Nitrosodiphenylamine <11.3 <11.3 <18.0 <:13.5 <2,66 <l,66H-lO <:1.13E·03 <4.95E'{)3

4.Bromophenyl-phenyJether <11.3 <11.3 <18.0 <13.5 <2.66 <1.66E-10 < l.13E-tJ3 <4.95E-03

alpha-BHC <11,3 < 11.3 <18.0 <13.5 <2.66 < I.66E-IO < 1.13&03 <4.95E-03

llexachlorobenzene <11.3 < 11.3 <18.0 <13.5 <2.66 < 1.66E-10 < I.l3E·03 <4.95B-03

bela-BHC <11.3 <:11.3 <18.0 <13.5 <2,66 <1.66E·l0 < l.13B-03 <:4.95E-tJ3

Pentachlorophenol <56,7 <56,7 <90.0 <67.8 <13.37 <8.34E-I0 <5.66E-03 <2.48B.{)2

Lindane {garnma·BHQ <11.3 <: 11.3 <18.0 <13.5 <2.66 < 1.66E·10 -c 1.13E-<l3 <4.95E-03
Phenanthrene <11.3 <11.3 <18.0 <13.5 <2.66 < 1.66E-10 < 1.13E'{)3 <4.95E-03

Anthracene <11.3 <11.3 <18.0 <13.5 <2.66 < 1,66B-IO < 1.13E-Q3 <4,95H·03

delta-BHC <11.3 <11,3 <18.0 <13.5 <2.66 < 1.66E-IO -el.13E-03 <4.95E-tJ3

Carbazole <11,3 <11.3 <:18.0 <13.5 <2.66 <1.66E-10 -cU3E·03 <4.95E-03
HeptacWor <11.3 <:11.3 <18.0 <13.5 <2.66 <1.66E-10 -e1.13E.{)3 <:4.95B.o3
Dl-n-butylphthalate <13.1 <11.5 <17.5 <14.0 <2.76 <1,72&10 <:1.17E-03 <5.l2E-03
Aldrin < 11.3 <11.3 <:18.0 <13.5 <2.66 < l.66JHO <I.l3E-<l3 <4,95B-03

Heptachlor Epoxide -c11,3 < 11.3 <18.0 <13.5 <2.66 < l.66E-1O <:1.l3E·03 <4.95E-03

Fluoranthsne <11.3 <11.3 <18.0 <13.5 <2.66 < I.66H-I0 < !.l3E-03 <4.95E.Q3

Benzidine < 22.5 <225 <36.0 <27.0 <5.33 <3,33E-I0 <2.26E-OO <9.90E-03
Pyrene <11.3 < 11.3 <18.0 <13.5 <2,66 < 1.66E-I0 < U3E-03 <4.95E-03

Endosulfan I <113 e n.s <18.0 <13.5 <2.66 <l.66E-IO <l.13R-03 <4.95E.{)3

p,p'-DDE -c11,3 <11.3 <18.0 <13.5 <2.66 < 1,66E·10 < U3E·03 <4,95B-03
Dieldrin <11.3 <11.3 <18.0 <13.5 <2.66 < 1.66E'-10 < l.13E-03 <4.95E-03

Bndrin <11.3 <11.3 <18.0 <13.5 <2.66 <1,66&10 < l.13E.Q3 <4.95E-03
Endosulfan II < ]],3 <11.3 <18.0 <13,5 <:2.66 < 1.66E-10 < l.13E-03 < 4.95E-03

p.p'-DDD <11,3 <11,3 <18.0 <13.5 <2.66 < 1.66B-IO <1.13E·03 <4.95E.{)3

Endrin Aldehyde <11.3 <11.3 <18.0 <13.5 <2.66 < l.66B·IO -cU3E·03 <4,95E-03
Butylbenzylphthalate <11.3 <11.3 117 -:46.5", 9.17 S.72E-1D 3.98!!-03 1.'70E-01
Endosulfan Sulfale <11.3 <11,3 <18.0 <: 13.5 <:2.66 < 1,66E-10 < l.13E-03 <4.95E-03
p.p'-DDT <22.5 <22,5 <36.0 <27.0 <5.33 <3.33E-IO <2,26E-03 <9.90E-tJ3
Endrin Ketone <11.3 <11.3 < 18.0 <13.5 <:2.66 < 1.66E-10 < 1.13E-03 <4,95E-03
3.3'-DicWorobenzidine <11.3 <11.3 <18.0 <:13.5 <:2.66 <1,66B-10 -el.I3E·03 <4,95E-03
BenZO[llJanthracene -c11.3 <11.3 <18.0 <:13.5 <2.66 <1.66E-10 < 1.13B·03 <4,95E-<l3
Chrysene <11.3 -c11.3 <18.0 <13.5 <2.66 < 1.66E-10 < 1.13E-Da <4.95B-03
Methoxychlor <22,5 <22.5 <36.0 <27.0 <5.33 <3.33E-lO <:2,26E·03 < 9.90E.{)3
bis(2-Elhylhell}'l)phthalllte 776.7 300.0 261.0 <447.9> 98,34 5.518-09 3.748-02 1.648-01
Dl-n-octyfphthalate <11.3 <11.3 < 18.0 <13,5 <:2.66 <1.66E·IO < I.l3£-03 <4,95E-03
Benzo[bJlluoranthene <11.3 <11.3 <18,0 <13.5 <2.66 <:l.66B-I0 « 1.13E-03 <4.95E-03
Benzo[k]fiuoroanthene -c11.3 <11.3 < 18.0 < 13.5 <2,66 <1.66E-I0 < 1.13E-03 <4.95E-03
Benzo[a]pvrene <11.3 <11.3 <18,0 <13.5 <2.66 < 1.66E-10 < 1.13E-OO <4.95E.Q3
Indeno] l,2,3-cdlpyrene < 11.3 <11.3 <18.0 <13.5 <2.66 < 1.66E-10 < I.13E-03 <4.95E-<l3
Dibenz(a,h]anthracene <22.5 <22,5 <36.0 <27.0 <5.33 <3.33E-10 <2,26E-03 < 9.911E-OJ
Benzo(g,h,i]pe11'lene <11.3 < 11.3 <18.0 <13.5 <2,66 < I.66E·lO < l.13E-D3 <:4.95E-oa

Sum of All Compounds 1389 916.4 1331.5 1211 238,8 U9E-08 0.101 0.444

Sum of Detected Compounds 777 306.0 378.0 494 97.5 6.08E-09 0,041 0.181

STR96332 50 10/3/96
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VALID RESULTS, INC.: EPA Method 25A Total Organic Carbon (TOC) Emission Rate Calculation

en
-t
JJ
(0
m
00
c..:J

'"

Client:

Date:

Operator:

Plant location:

Source:

Ash GroveCement

816/96

Seattle, WA

Cement Kiln

Bag house

Test Barometric Stack Gas TOC TOC TOC TOC TOC
Run Pressure Volumetric Row Rate Concentration Concentration Concentration Emission Rate Emission Rate

Number (POor) "Hg (dscflm) (ppm) Propane (mg/dscm) (Ibsldscf) (lbsIhour) (tonslyear)

1 29.85 105,233 33.99 ' 62.07 3.87E-06 24.44 107.0

2 29.93 114,261 35:22 64.31 4.01E-oB 27.49 120.4

3 29.88 112,965 33.75 61.63 3.84E-06 26.03 114.0

.::Average:> <29.89> <110,820> <34.32> <62.67> <3.91E.Q6> <25.99> <113.8>

m

Stack Gas Volumetric FlowRate (dsclATI) =calculatedon Volumetric Row Rate Calculation Sheet

TOC Concentration (ppm) =bias calibration corrected vaJue~3 (reported as propane)

TOC Concentration (mgldscm) =((ppmr(44.00 glfrmole)"(41,500)1(1.0ao,000))

by 4OCFR60, SubpartA. Section60.45, Paragraph F(2)

drystandardcubicfeet per minute

parts per million

milligramsper drystandard cubicmeter

.....
t:D
0"
i'
U1

TOC Concentration (lbs/cJsct)= ((mgldscmnO.01543grains/mg)/((7,OOQ grainsAb)*(35.32 cubic feetlcubic meter))) poundsper dry standardcubic foot

»
G)
0 ....
000
I\) CD

en S ....
01=00 o~go
0 0
en ....
0)1\)
...... -I:loo

TOC Emission Rate (Ibstflr) =((Ibs/dsct)"(dscflm) "60 min/hr))

TOC Emission Rate (tons/yr) =((lbstflr)"'(24 hrlday)*(365daylyr)1(2,OOO (Mon)

poundsper hour

tonsper year



VALID RESULTS~ INC.: EPA Method 26 Hydrochloric Acid Emission Rate Calculation

INITIAL TIRE BURN - M26- Hden
-l
JJ
co
~
CAl

'"

Client: Ash GlOve Cement
TestDate: 8/6/96
Operator; TP,MR
Plant Location: Seattle,WA
Sourc:e: CementKiln

Load. Rating (tons of kiln feed thour): 163.0
Meter Number: ApexLF·l
MeterCoefficient(yO>: 1.001
StandardPressure(P..J: 29.92 inchesMercury
Standard Temper;lture 0',..): 528 "Rankine

~
a"-CD

en
Where;

LabResult Liquid Sample .TotalCI TotalHCI CorrectedSample HQ HQ HO Flow Rate HO HCI Ha.
Run#: (mg I liter) Volume (Iiter.l) (mg) (mg) V_ (dsan) (mg!dsan) (ppm) (grainsI dscf) (dsd.frri) (lbs/hr) (mns/yr) kgJIl1f:gagrams of clinker

1 7.64 0.069 0.527 0.542 0.1873 2.89 3.57 0.00126 105,233 1.14 4..99 0.Q0575

2 <0.5 0.0'78 <0..039 <0.D40 0.1882 <0.213 <0.26 <0.00009 114.261 <:0.09 <ll.39 <0.00045

3 0.85 0.082 0.070 0.0'72 0..1869 0.39 0.48 0.00017 1l2,.965 0.16 0.70 0.00081

J
<Avetage> <3.0> <:0.076> <0.212> <0218> <0.18'75> <1.164> <U4> <0.000507> <110;820> <O.t6> <2.03> <0.00234>

......

» .....
G) 0
o t;J
CJ) .....

en I\)
CO

01=00$
0)

0°
0°00en .....
0)1\)
co 0'1

LabResult:&omlabotamlYanalysis results sheet.
Liquid SaInpleVolume: volume of first threeimpingersand rinses.
Total Q: = (LabResuIt*l.iquidSample Volume).
Total HQ: = (Total(]"(MoleaUar WeightHCI(M.W. HCI)/Molecular Weight C1(M.W. C1»).
Corrected SampleV""'01; from individual test run calculationsheel
HCImg/dsan: =(TotalHClI Voo(...J.
HCIppm: .. «(1.60864"Total HO"(T...+460) / «M.W. HCI)"Vmlodt(35.32 wbic feet/cubic meter»).
L60864: conversion factor.
HCIgJ:ams/dscf:'" «(HCI mgldscm)"(O.01543 grains/mg) / (35.32 cume~Icubic meter».
Flow Rate:frm:n. individual test run calculationsheet.
HO lbs/hr: = «HCI grairlsldsct)·(FIow Ratedsd/m)*(64) min/hr)/Cl'(xx) grains/Ib».
HO tons/yr: .. «(HCllbs/hr)*(21hrs/day)·(365 days/yr)/ (2.000 Ibs/ ton».
HO kg/ megagram of clinker:.. «(HCllbs/hr)"(1.645tons of kiln feed/ton of clinker)/ (tonsof Jci1n feed/hr)·(2.205 Jbs/kg)*CO.9072 megagrams/ ton».
Mo1eeular Weightof HO (M.W.Ha): .. 36.46.
MolecularWeightof a (M.W.CI):.. 35.45.



VALID RESULTS, INC.: EI'A Method 26 Hydrofluoric Acid Emission Rate calculation

INITIAL TIRE BURN - M26 - Hi
~
::0
(0
en
~
l\)

Cli=t Ash Q:ove Cement
TestDa.te: 8/6/96

Operator. TP,MR
Plant Location: Seattle, WA
Source: Cement I<iln

Load Rating (tons olkiln feed/hour): 163.0

M~Number: ApexLF-l

MeterCoeffi.cient (y<Il: 1.001
Standard Pressure (P.oJ: 29.92 inches Mercury
Standard Temperature (T..J: 528 °Rankine

~
0"-II
......

Lab Result liquid Sample Tola/.F TolalHF Conected Sample HF HF HF Flow Rate HF HF HF
Run#:: (mg /liter) Volume Oitao) 6:ng) (mg) V_ (dson) (mg / dsan (ppm) (grains/dsd) (dsd/m> (1bs/h:r) (tons/rr) kg/meg:agr.uns of clinker

1 1.65 0.069 0.114 0.120 0.1873 0.641 1.52 0.000280 105.233 0.25 1.10 0.005550

2 0.53 0.0'78 0.~1 0.043 0.1882 0.228 0.54 0.000100 nU61 0.10 0.44 0.002220

3 <0.5 0.082 <O.~1 <:0.043 0.1869 <0.230 <0.54: < 0.000100 112,.965 <0.10 -e0.« <0.00Z220
I

<Average> <:0.9:>- <0.016> <0.069> <fil~ <0.366> <0.87> <0.000160> <110,820> <:0.15> <0.66> <0.003330>
Q)

Where:

»
G) .....
() 0
CJ) CiS

en I\) CD
I=0oס S O'J
0°
0°00en ....
0)1\)
CD 0)

Lab Result from laboratory analysis results sheet..

Liquid Sample Volume: volume offust tIuee impingers and rinses.
Total F: = (Lab Resu1t*Li'lWdSample Volume),

Total HF: ""(Total P(Molecular WeightHF(M.W. HF>/Mol.ecular WeightF(M.W. F)).

Corrected Sample Vmlotn= from individual test nm cakul.ation sheet.
HFmg/dsan:=(TotalHF /V_).
HF ppm: "" «(1.60864"Total HF'(Tstd+460» /«()d.W. HF)*Vm(std)-(35.32 cubicfeet/cubic meta))).
1.60864: conversion factor.

HF grains/dsd; ""«m.g/dscm)~(O.oI543 p-ains/mg) /<35.32 cubi.c: feet/cubic meter».
Flow Rate: from individual testrun cdculatian sheet.

HF lbs/hr. '" «(grains/dscft(Flow Ratedsd/m)~(OO:min/hr)/ 0000 grains/fu».
HF tans/yr- '" «HFlbs/hr)-(24 hIs/ day)-(365 days/yr)/(2,OO) Ibs/b:ln).

HF kg/megagr.un of clinker: = «HFIbs/hrt(l.645tons ofkiIn feed/ton of clinker)/l'tons oikiln feed/hr)·(22051bs/kg)~(0.9072megagrams/ton».
Molecular Weight of HF (M.W. HF): = 20.01

Moiec.dar Weight of F(M.W. F): = 19.00



VALID RESULTS, INc.: EPA Method 26 Ammonia Emission Rate Calculation

INITIAL TIRE BURN - M26· NH,
~
~
CD
Cl)

~

aient Ash Grove Cement
Test Date: 8/6/96
Operator: TP,MR
Plant Location: Seattle, WA
Source; Cement Kiln

Load Rating(~ofkiln feed/hour): 163.0
MeterNumber: ApexLF·l

Meter Coefficient rt~: 1.001
Standard Pressure (PRJ: 29.92 inchesMercury
Standard Temperature (TRJ: 528 ~

'ii
CT-CD

CO

Lab Result liquid Sample TotalNH3 Corrected 5ample Ntis NH~ N& Flow Rate N& N& }%

Run#: (mg / liter) Volume (liter) (mg) V_ (dsan) (mg/dsc:m) (ppm) (grains/dscf) (dscf/m) Obs/hr) (tons/yr) kg/megagrams of clinker

1 0.312 0.069 0.022 0.1873 0.117 0.31 0.000051 105~3 0.046 0.20 0.00023

2 0.260 0.078 0.020 0.1882 0.106 0.28 0.000046 114-261 0.045 0.20 0.00023

,
3 0.512 0.082 0.042 0.1869 0.225 0.59 0.000098 112,,965 0.095 <0.42 0.00048

<Average> <0.4> <OJ116> <O.ll28> <0.1875> <0.1451> <0.39> <OO65סס.0> <110-820> <0.062> <O.ZJ> <0.00031>

COl

Where:

»
G)
o
CJ)

enl\)
$0o=ןס
0°
0°00en ....
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0 .......

....
oco-co
CD

Lab Result from laboratory analysis results sheet.
liquid Sample Volume: volume of first three impingers and rinses.

Total.NHs: = (Lab Result*liquid Sample Volume).

Corrected Sample V~ from. individual test run calculation sheet
~mg/dscm:=(Total~ I VOI(>t.UJ.
NH"ppm:= «(1.6Q864"TotaI. ~·(Tstd+46O» / «M.W. NHJ*V~*(35.32 cubicfeetl cubicmeter»).
1.60864: conversicn fador.

NH" grainsIdscf: = (~mg/dscm)*(O.01543 graiIlS/mg)I (35.32cubicfeetl cubicmeter»).
Flow Rate: from individual test run calculation sheet

HH3kg/megagram of clinker: =«NHslbs/I:u:)*(l.64S tons ofkiIn feedIton of c:linker)/(tons ofkiIn feed/hr)*(2.2051bs/kg)"(O.9072 megagrams/ton».
NBs tcms/yr:= (<NHJ Ibs/hr)*(24 hrs/day)*(365 days/yr)/(2.000 lbs/ton) .

NH",lbs/hr: =«(NHs grainsldscf)-(F1ow Ratedscf/m)*(60 JJ:cin/hr)/ (7,000 grains/Ib».

Molecular Weight ofNH~ (MW. NH3l: '"'17.033.



Table 9

VALID RESULTS, INC.: EPA Method 29 Average Ail' Emission Rate Calculation

INITIAL TIRE BURN - Method 29 Multiple Metals

Client Ash Grove Cement
TestDate: 8/6/96
Plant Location: Seattle, WA
Source: Cement Kiln
Recovery Date: 8/51 %
Analysis Date: 9/9/96·9/16/96
Average Corrected Sample Volume: 218.108 d.scf
Average Corrected Sample Volume: 6.177 dscm

Average Stack Gas FlowRate: 110,820 dscf/m
Average TOM of Kiln Feed per Hour: 163.8 tons of kiln feed per hour
Average Tons of Clinker per Hour: 99.6 tons of clinker produced per hour

Metals <Avg.>ec (mg/dscm) (lba/hour) (tons Iyear) (lbsl ton of clinker) (kg/metric ton ofc1inker)
Antimony* <1.12> 0.000170 7.27E-OS 3.18E-04 7.23E-07 3.61E-07
Arsenic <3.46> 0.000567 2.33E-04 1.028-03 2.32E-06 1.16E-Q6
Barium <5.99> 0.000970 4.03&04 1.77E-03 4.OlE.Q6 2.00E-06
Beryllium <0.74> 0.000120 4.98E-05 2.lBE-04 4.95E-07 2.47E·07
Cadmium <0.66> 0.000104 4.39E-05 1.92E-04 4.36E-07 2.18E-07
Chromium <3.91> 0.000644 2.64E-04 1.15E-03 2.62E-Q6 1.31E-06
Cobalt <0.51> 0.0000827 3.41E-05 l.49E-04 3.39E-07 1.69E-07
Copper <13.2>- 0.00216 8.9OE-04 3.90E-03 B.B5E-V6 4.42E-Q6
Lead* <3.24> 0.00051 2.15E-04. 9.40B-04 2.l4E-06 1.07E-06
Manganese <11.7> 0.00192 7.91E-04. 3.46E-Q3 7.86E-06 3.93E·06
Mercury* <778.6> 0.1219 5.19B-OZ 2.27&01 5.16B-D4 2.58E-04
Nickel <23.3> 0.00380 1.57£.03 6.86E-03 1.56E-05 7.80E-06
Phosphorous <44.6> 0.00722 2.99E-Q3 1.31E-02 2.97E-05 l.48E-05
Selenium <0.83> 0.000135 5.58E-05 2.45E-04 5.55E-07 2.7'1E.{)7
Silver <3.70> 0.000600 2.48E.Q4 1.09E-03 2.47E-06 1.23E-06
Thallium <0.90> 0.000150 6.1OE-OS 2.67E-04 6.06E-07 3.03E-07
Zinc <31.2> 0.00514 2.lOE-03 9.21E-03 2.09B-OS l.04E-OS
Lithium <37.0> 0.00600 2.48E-Q3 1.09E-02 247E-OS 1.23E-05

Where:

• Reported antimony, lead and mercury concentration and emission rate values are based upon the results of test tuns two and three.

kgl metric ton of clinker ... (lbal ton of clinker)1«0.9072 metric tonalshort ton)*(2.205Ibsl kg»

lbs/ ton of clinker .. (lbsl hour)*{1.645 tons of kiln feed I ton of clinker)I (tons of kiln feed/ hour)

Ibsl hour ...(0.001 grams/ milligram)*{15.43 grains/gram)*(mg)·(dsdl minute)*(60minutesI hour)*(1Ib I 7,000grains)1 (Vm(lldJ

milligrams/ dscm...(35.31 dscfl dSCID)*(mg)/ (Vm(o~

STR96332 10 10/3/96
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Table 10

VALID RESULTS, INC.: EPA Method TO-14* Emission Rate Summary

INITIAL nRE BURN - Method TO-14* Volatile Organic Compounds

Client:

Test Date:

Plant Location:

Source:

Ash Grove Cement

7/24/96

Seattle, WA

Cement Kiln

Recovery Date:

Analysis Date:

Average Stack Gas Flow Rate:

7{24/96

7/'2:1/96

123,639 dscflm

Total Detected Compounds Concentration and Emission Rate

Units Page1 of4 .Page2of4 Page30f4 Page4of4 T0-14' Total M25A Total

mg/dscm 1.59 0.55 6.29 0,13 8.56 62.67

lbs/hr 0.736 0.253 2.92 0.06 3.97 25.99

tons/year 3.22 1.11 12.78 0.26 17.37 113.8

Total Detected and Non-Detected Compounds Concentration and Emission Rate

Units Pagelof4 Page 2 of4 Page30f4 Page4of4 m·14· Total M25ATotal
mg/dscrn 2.38 1.21 7.87 3.77 15.23 62.67

lbs/hr 1.101 0.559 3.65 1.75 7.06 25.99
tons/year 4.82 2.45 15.99 7.66 . 30.92 113.8

STR96332 11 10/3/96
AGCS2M000129
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Table 11
vALIDRESULTS, INC.; EPA Method TO·14· Emission Rate Calculation

INITIALTIREBURN· Method TO-14· Volalile Organic Compounds (1 of 4)

Clienl:

Test O...to:

Plant Location:

Source:

Ash Grove Cemenl

7/24196
~l\tUQ,WA

Cement Kiln

Rerovery Dam:

Analysis Date:

Avg. Stack Gas Flow Rllte:

7/24196

7/27/96

123,639 dsdlm

Averag'l Run 4 Average Run 0 Average Average Averl\ge Average
Test Resull TedlarBag Test Reault H.OKO· Net Compound Compound Compound Compound

Volatiles ffedlar Bag) B1l\nk <HoOKO) Blmk Reporled Mol.Wt. Concentralion Bmission Rale Emission Rate

(ppb/v) (ppb/v) (ppb/v) (ppb/v) (ppb/v) (p;m/ gm-mofe) (mgldscm) (illS/hour) (lonsl yead

Bromoben"'lne <4.8 <4.8 <0.5 <0.5 <5.3 157.02 0.0:345 0.0160 0.0701

Brornochlorcmethene <8.7 <5.9 <0.5 <0.5 9.2 129.39 0.0494 0.0229 0.1003

Bromoma!flane* 240 <7.9 <0.2 <0.5 232.3 94.94- 0.9153 0.4238 1.8562

n-Butylbenzene <5.6 <5.6 <0.5 <0.5" <6.1 134.22 0.0340 0.0157 0.0688

se<:-Butylbenzene <5.6 <5.6 <0.5 <0.5 <6.1 134.22 0.0340 0.0157 0.0688

terl-Butylbenzene <5.6 <5h <0.5 <0.5 <6.1 134.22 0.0340 0.0157 0.0688

Carbon letrachloride <4.9 < 4.9 <0.5 <0.5 <5,4 153.82 0.0345 0.0160 0.0701

Chlorobenzen'l* lioO <6.7 <0.5 <0.5 6.,5 11l.S6 0.031» 0.0141 0.0018

Chlometh~ne* 9.7 -c 12 <0.5 <0.5 10.2 64,.52 0.0273 0.012.6 0.0552

Chloromethane" 313 -c 15 <0.2 <0,5 298.2 50.49 0.6248 0.1893 1.2671

2-Chlorotoluene <6 <6.0 <0.5 <0.5 <6.5 126.59 0.0341 0.0158 0.0692

4-Chlorotoluene <6 <6.0 <0.5 <0.5 <6.5 126.,59 0.0341 0.0158 0.0692

1,2-Dlbromo-3-Chloropropane <3.2 <3.2 <0.5 <0.5 <3.7 235.33 0.0363 0.0158 0.0736

1,2-Dibromoethane <4 <4.0 <0.5 <0.5 <4.5 187.87 0.0351 0.0163 0.0714

Olbromomethane <2.6 <4.4 <0.5 <0.5 <3.1 173.85 0.0224 0.0104 0.0456

1,2-Dichlorobenzene <5.1 <5.1 <0.5 <0.5 <5.6 147.ot 0.0342 0.0158 0.0692

1,3-DichlorobelW!ne <5.1 <5.1 <0.5 "'0,5 < 5.6 147.01 0.0342 0.DlS8 0.0692

1,4-Dichlorobenzene <5.1 <5.1 <0.5 <0.5 <,5.6 120.91 0.0281 0.0130 0.osti9

DichlorodiOuoromethane <6.2 <6.2 <0.5 <0.5 <6.7 120.91 0.0035 0.0156 0.0683

1,1.DJchloroelhane <7.'7 <7.7 <0.5 <0.5 <8.2 98.96 0.0037 0.0156 0.01ill3

1,2-Dichloroethane <7.7 <7.'7 <0.5 <0.5 <8.2 98.96 0.0337 0.0166 0.0683

Ll-Dichloroelhene <'7.7 <7.7 <0.5 <0.5 <8.2 96.94 0.0030 0.0153 0.0670

ci~·1,2·DlchJoroelhenl! <7,{1 <7.8 < 0.5 <0.5 <6.3 96.94 0.0334 0.0155 0.0679

trana-Lz-Dlchloroethene <7.8 <7.8 <0.5 <0.5 <8.3 96.94 0.0334 0.0155 0.0679

1,Z-Plchloropropane <6.7 <6.7 <0.,5 <0.5 <'7.2 112.99 0.0338 0.0156 0.0683

1.3-Dichloropropane <6.7 <6.7 <0.5 <0.5 <7.2 112.99 0.0338 0.0156 0.0683

2,2-Dichloropropane <6:7 <6,7 <0.5 <0.5 <'7.2 llZ.99 0.0038 0.0156 0.0683

Sum of All Compounds 706 178 13 14 696 2.379 1.101 4.824

Sum of Detected Compounds 562 29 0 0 539.7 1.59 0.736 3.22

• Detected compounds are presented in bold and followed by an IISterisk.

Compound Concentration (mgl dscm) ~ «ppm)*(MW g/ g-mole)*(41,500)J 1l.OOO,OOO)}
by 4OCIlR60, Subpart A, ~dion 60.45, Paragraph F(2)

Compounci Concentration (Ibal hr) ~ (mgl clscm)·(0.01543 grains/mg}'(dscff 10)*(60 minI hrll «7,000 grainsI Ib)'(35,32 cubic reeU cubic meter))

Compound Bmission Rail! (tons/ yr); ((1001 hr)*(24 hrlday,*(365 day/yr)/ (2,000 Ibl ton»

STR96332 12 10/3/96
AGCS2M000130
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Table 12

VAllD RESULTS, INC.: EPA Method TO-14~Emission Rate Calculation

INITIAL TIRE BURN - Method TO-14* VolatHe Organic Compounds (2 of 4)

Client:

Test Dale:

Plant Locatloru

Source:

Ash Grove Cement

7124/96
Seattle, WA

Cemi!nt Kiln

Recovery Dale:

Analysis Date:

Avg. StackGas Flow Rati!:

7/24/96
71271%
123,639 dscfl m

Average Run4 Average Run 0 Averllge Average Average Avange

Teet Result TedlarBag TestRl15ull HPKO Net Compound Compound Compound Compound

Volatiles <redlar Bag) Blank (H,OKO) Blank Reported Mol.Wt. Concentration Bmlsaion Rate Emission Rete

(ppb/v) (ppb/v) (ppb/v) (ppb/v) (ppb/v) (gml gm-mole) (mv./dscm) (llls/hour) (tonal year)

1,1-DicWoropropene <6JI <6.8 <0.5 <0.5 <7.3 110.9'7 0.0336 0.0156 0.0633

cis-1.3-Dichloroprorene <6.8 <:6.8 <:0.5 -e 0.5 <:7.3 110.9'7 0.0336 0.0156 0.0633

kan!lo-l,3-Dlcilloropropene <6,8 <:6.8 <:0.5 <:0.5 <:7,3 110,97 0.0036 0,0156 0.0633

Hexachlorobutadiene <2.9 <2.9 <0.5 <0.5 <3.4 260.76 0.0068 0.0170 0.0745

Isopropylbenzene <:6,3 <6,3 <0.5 <0.5 <6.8 120.20 0.(1339 0.0157 0.0688

4-lsopropyltoluene <:5.6 <5.6 <0.5 <0.5 <6.1 134.22 0.0340 0.0157 0.0688

Methylene chloride' 113 13 5.4 <3.2 111.1 84.93 0.3916 0.1813 0.7941

Naphthalene <:4.4 <5.9 0.7 -c 0.9 <5.1 128.19 0.0271 0.0125 0.0548

n-Propylbenzene 2.8 <6.3 <0.5 -c 0.5 <3.3 120.20 0.0165 0.0076 0.0333

Styrene <:7.2 <:72 <0.5 <0.5 <:7.7 11».16 0.0333 0.0154 0.0615

1,1,1,2-Telcaehloroelhane <:4.5 <:4,5 <0.5 <0.5 <5.0 167.85 0.0048 0.0161 0.0705

1,1,2,2-Telrachloroethane <4.5 <:4.5 < 0.5 <::0.5 <::5.0 167.85 0.0348 0.0161 0.0705

TelracWoroethene <4.6 <4,6 <1J.5 <:0.5 <5.1 165.83 0.0351 0.0163 0.0714

1,2,3-TrichlorobeRZilne <4,2 <4.2 <0.5 <0.5 <4.7 181.45 0.0354 0.0164 0.0718

1,2,.4-Trichlorobenzene <4,2 <:4.2 <0.5 <0,5 <4,7 181.45 0.0354 0.0164 0.0718

1.1,1-Trichloroethane <:5.7 <5.7 <0.5 <0.5 <6.2 133.41 0.0343 0.0159 0.0696

1,1,2-Trichloroethane <:5.7 <:5.7 <0.5 <0.5 <:6,2 133.41 0.0343 0,0159 0.0696

I·Penlene· 7.0 1.0 149.04 0.0433 0.0200 0.0811>

Unknown' 4.7 4.7 O.mlOO 0.0000 0.0000

J-Hexene" 16.7 16.7 84.16 0.0583 0.02.70 0.1183

Propanal, 2-methyl·· 7.7 7.7 190.29 0.0608 0.02.81 0.1231

Thiophene' 17.7 17.1 84.14 0.0618 0.02.86 0.1253

Nitric Add, 1-methylethy1 Qll!r' 5.3 .5,3 149.10 0.0328 0.0152 0.0666

Octane' 1.3 1.3 114.23 0,0062 0.002.9 0.0121

Nonane' 2..6 2.6 128.26 0.0138 O.OOM 0,0280

Dec.ne" 2.1 2.1 142.29 0,0124 0.0057 0.0250

Sum of All Compounds 261 161 14 12 261 1.208 0.559 2.449

Sum of Detected Compounds 144 73 0 0 141.8 0.55 0,253 1.11

• Detected compounds are presented in bold and followed by an asterisk.

Compound Concentration (mgl dscm) = «ppm)"(MW gl g-mole)"(41,500)1 (1,01JO,000))

by 4OCFR6tl. Subpart A, Section 60.45, Paragraph F(2)

Compound Concentration (lOOI hr) = «(mgI dscm}*(0.0l543 grainslmg)'(dscfl m)'(60 mini hr)! {(1,OOO grains/lb)'(35,32 cubic feetl cubic meter))

Compound Ilmission Rate (lons/yr) = ({tool"rY(24 hrl day)'(365 day/yr) I (2,UOO Ib/lon)}

STR96332 13 10/3/96
AGCS2M000131

54000574



Table 13
VAllO RESULTS, INC.: EPA Method TQ..14* Emission Rate Calculalion

INITIAL TIRE BURN· Method TQ-14* Volatile Organic Compounds (3 of 4)

Client:

Test Date:

Plant Location:

Source:

Ash Grove Cement

7/24/96

Seattle, WA

Cement Kiln

Recovery Date:
Anal)'l!lisDate:

Avg. Slack Gas Flow Rate:

1/24196
1/27/96

123,639

Average Run4 Average RunO Average Average Average Average

Test Reslllt TedlarBag Test Result H,OKO Net Compound Compound Compound Compound

Volatiles (Tedl!ll Bag) Blank (H,OKO) Correction Reported Mol,Wt, Concentration Emission Rate .ElmissionRate

(ppb1v) (ppbl . ) (ppb,.) (ppbr.) (ppbl . ) (gm/ gm-mole) (mg/docm) (Ibs/hour) (Ions/year)

Tricllloroethene <5.8 <5,8 <0.5 ",0,5 <6.3 131.29 3.43B·02 1.59E-02 6.96E-02

Trlchlorofluorornethane <5.5 <5.5 <0.5 <0,5 -c 6.0 137.37 3.42B-02 1.58E-02 6.92B-02.

1,2,3-Trichloropropane "'5.1 <5.1 <0.5 <0.5 <5,6 147.43 3.43I!.02 1.59E-02 6.96E-Q2

1,2,4-Trimethylbenzene' 11.3 <6.3 <0.4 < 0.5· 11_7 120.2.0 !;.I14B-02 2.10Jl..02 l.t8B-0!

1,3,5.Trimethylben'l.ene <3.6 <6.3 <05 <0,5 < 4.] 120.20 2,05&-02 9.49&03 4.16E-02

Vinyl chloride' 12 -c 12 ",0.5 <0.5 12.5 62.50 3,UJl..02 1.501l-02 6.571!-02

BllftUlle' 410 <9.6 1.5 <0,5 401.9 78.11 l.301l+00 MIB·Ot 2.li4IlHIO

Toluene' 114.7 <8.2 0.8 (1.2 107.3- 92.15 4.1DE-D1 MOE·OJ 8.3-II!-Ol

Ethylbenlene' lo.t <7.1 <05 <0.5 10.6 106.17 4.671l-lII 2.16E·02 !iI.4.6J!.ll2

r/m·Xylene' 26 <7.1 0.8 -c0,5 24.2 106.1'7 1.071!-01 4.!lfiIl-0! 2..17:E!-01

o-Xylene" 9.8 <7.1 <0,5 <0..5 10.3 1116.17 4.MIl-02. 2.10E-02 9•.20E-02

Chloroform 1,8 52 <0,5 <0.5 <2.3 119.38 1.l4B-02 S.28E-03 2.31B-02

BromodichIoromethane <4.6 <4.6 "'0.5 "'05 <5.1 163.83 3.47H-02 1.61E-02 7.05E-02

Dibromochloromethane <3.6 "'3.6 <0.5 <0.5 <4.1 208.29 3.MB-02 1.64E-02 7.18B-02

Bromoform <3 -c 3.0 <0.5 < 0.5 <3,5 252,75 3.67B·02 1.70E-Ol 7.458-02

Acetone' 740 < 260 1238 944 1780 58.08 4.2911+00 l.99Bf.OO 8.7.2Bf()(J

2-Butanone <210 <210 < 10.2 <1000 <210 72.12 6.58E-01 3.05E-Ol l.34E+OO

2-Hex1Illune <7.5 <7.5 <0.5 -c 0.5 <8.0 100.16 3.33Jl.02 1.ME-02 6.7.'1&02

4-Melhyl-2-Pentanone <7.5 <7.5 <0.5 <0.5 <8.0 100.16 3,33E-02 1..54E-02 6.751!-02

C4l:bon Disulfide <9.9 <9.9 <0.5 <0.5 <10.4 76.14 3.29F..02 1.sE02 6.66Il-Q2

2-Chloroethylvinylether -c7.1 <7.1 <0.5 <0,5 <7.6 106,55 3,36E-02 1.56H-02 6.t13E-02.

Acrylonilrile e:213 < 280 <5,0 < 10,0 <218 53.06 4.S0E-OI 2,22B-Ol 9.12E-Ol

Allyl Chloride. <9.9 <9,9 < 0.5 <0.5 <lOA 76.53 3.30B-02 1.53E-02 6.70&02

Benzyl Chloride <5.9 <5.9 < 11.5 <0.5 <6.4 126.59 3.36&02 1.56B-02 6.83E-02
Sum of All Compounds 1838 941 1265 1%4 2884 7.87 3,65 15.99

Sum of Detected Compounds 1335.7 369 1241.1 944 2358.1) 6.29 2.92 12.78

• Detected compounds are presented in bold and followed by an asterisk.

Compound COncentration (mgldscrn) = «(ppm)'(MW Slg-mole)'(41,50II)1 (l,OOO,OOO))

by 4OCPR60.Subp~rlA. Section 60.45, Paragraph F(2)

Compound Concentration (Ibs/ hr) = ((mgl dscm)'(O.Ol543 grains/mg)'(dsdl m)'(60 minIhr)/ «7,000 grainsllb)·(35.32 cubic feet/ cubic mete~)))

Compound Emission Rate (tons/yr) = «(lbsl hr}'(24 hrlday)'(365 dayl yr)/ (2,000 Ib/lonl)

STR96332 14 10/3/96
AGCS2M000132
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Table 14

VALID RESULTS, INC.: EPA Melhod TOo14* Emission Rale Calculation

INITIAL TIRE BURN ° Melhod TO-14" Volatile Organic Compounds (4 of 4)

Client:
Test Date:
Plant Location:

Sou~:

Ash Grove Cement

7/24/96
Seattle, WA

Cement Klln

Recovery Date:

Analysis Date:

Avg. StackGas Flow Rate:

7/24/96

7/27/96

123,639

Average Run4 Average RunO AveragQ Average Average Average

Test Result TedlatBag Test Result HIOKO Net Compound Compound Compound Compound

Volatiles (fedllU Bag) Blank (HIOKO) Correction Reported Mol.Wt. Concentration Emission Rate Emission Rate

(ppbl . ) (ppb,y) (ppb,.) (ppb/.) (ppblo) (gm/gm-mole) (mRldscm) (Ibs/hour) (tone/yeM)

l-Chlorobutane <8.2 <8.2 <0.5 <0.5 <8.7 92,57 3.34H.Q2 1.5511-02 6.798-02

CyclohcxlIne <8.9 -c8.9 <0.5 <0.5 -c 9.4 84.16 3.2811-02 1.52E-02 6.66H-02

trans-l,4-Dichlor.....2-Bulene -e6.1 <6.1 <0.5 -c 0.5 <6.6 125.00 3.42ll-02 1,58ll-02 6.92E-02

Dielhyliliher <: 10 < 10 <0.5 <0.5 < 10.5 162.23 7.07&-02 3,27E-02 1.43£.01

Ethyl Methacrylate <:130 -c 130 < 10.2 -e10.0 <140 114.l5 6.63H-Ol 3.07£.01 1.34E+OO

(lreon 113 <4 13 <0.5 <0.5 <4.5 187.38 3.5011-02 1,62E-02 7.10B-02-

4-Bthylloluene' 9,1 <6,2 <0.5 <0,5 9.7 1:1.0.20 4,84E-02 U4Jl.02 9,81E-02

Heptane' 8.S <7.4 <:0.5 <0,5 9.0 IIJlUl 3.74Jl.02 1.731!·02 7.58E-02

Hexane' 10.9 <8.6 <0$ <0.5 11.4 86.18 4.08E-02- 1.891!-02 U8B·02

Hexachloroelhane <:3.2 <3.2 <0.5 <0.5 <3.7 236,74 3,64E-02 1.691!·02 7,40B-02

Iadomethane <:4.4 < 5.3 . <0.5 <0,5 <4.9 141,94 2,89&02 1.34&02 5.878-02

Metl1acrylonitrile <220 <:220 < 10.2 <10,0 <:230 61.09 6.40&01 2.96E·(}l 1.30E+OO

Methyl Acrylate -c 170 <:170 -e10,2 <10.0 < 180 86.09 6.43B-Ol 2.98E-Ol 1.31E+OO

Methyl-I-Butyl Ethe~ <:8.5 <:8.5 <0.5 <0.5 <9.0 88.15 3.298-02 1,52E-02 6.668-02

Methyl melhacrylale <150 < 150 <:10.2 < 10.0 <.160 101J.13 6.65E-Ol 3.08E-Ol 1.35E+OO

Nttrobenzene N/A N/A N/A N/A N/A 123.11 N/A N/A N/A

2-Nitropropane N/A N/A N/A N/A N/A 89.09 N/A N/A N/A

Penmchloroelhane <3.8 <:3.8 <0.5 <0.5 <4.3 202,30 3.61E-02 1.67E-02 7.31B-0!

Telrahydrofuran <.2;10 <210 < 10.2 <:10.0 <220 72.12 6.588-01 3.058-01 1.34E+OO

Vinyl Aceta12 <:8.6 <8.6 <0.5 <0.5 <9.1 86.09 3.25B-02 1.50E-02 6.57E.02

Benzaldehyde' tU 0.1 106.13 4.40E-04 2.ME-IN 8.941!.(14

Benzonitrileo Q.3 0.3 117.15 1.46Jl.03 6,76l!-04 2.96Jl.03

Cyclahexanol," o.a o.a 153.25 1.91E-03 8,Mll-ot 3,87J!.03
Sum of All Compounds 974 978 58 57 1032 3.77 1.75 7.66

Sum of Detected Compounds 28.6 22 0.7 30.11 0.13 0.06 0.26

• Detected compounds ate presented in bold and £ollowed by an asterisk.
.. CyeloheXMoJ, S-methyl-2-(1-melhylethyll-'

Compound Concentration (mg / dscm) =«ppm)'(MW gl g-mole)·(41,500) / (1,000,000»
by 40CIlR60,Subpart A, Section 60.45, Paragraph P(Z)

Compound Concentration (Jbs/hr) M «mgf dscm)·(0.01543 grains/mg)'(dsd/m)+(60 rni.n/ hr)/«7,000 grllins/lb)+(35.32 cubic feetl cubic meter)))

Compound Emission Rate (lons/yr) = «Jbs/ hr)'(24 hr/day)'(365 daylyr)/(2,OOO lb/lon»

STA96332 15 10/3/96
AGCS2M000133
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